Proceedings of the Royal Soiety of Medicine 18 lapping the bulb with the gracilis muscle transplanted from the thigh. Thirdly I would refer to the operation introduced by our President, Mr. Terence Millin, in 1938 , of surrounding the bulb with ribbon catgut. These last two procedures have had considerable success because they do produce a permanent fibrous constriction around the urethra. (I do not believe that the transplanted muscle can retain any contractility.) However the disadvantage of these operations where the bulbous urethra is completely surrounded, either by muscle, fascia or catgut, is that, whilst the encircling pressure is equally applied to the corpus spongiosum, it is unequally applied to the urethral mucosa, as the latter is not centrally situated within the corpus. Trophic ulceration of the mucosa, with fistula, and, later, stricture formation is liable to occur, particularly in those cases due to spina bifida.
The object of all these operations, including my present one, is the same: to produce an occlusive infolding of the urethral mucosa, supported by the vascular tissue of the corpus spongiosum with its natural elasticity. This is brought about by plication, not of the bulbo-cavernosus muscle, but of the corpus spongiosum itself by means of four or five silk sutures. The plication is carried out over a rubber catheter in the urethra. The size of the catheter should depend, to a certain extent, on the degree of incontinence. For the average case a 15 Ch Tiemann catheter is used. If the incontinence is greater then a catheter of lesser calibre is indicated. The catheter is left in situ for five days and then removed.
[A film demonstrating the operative technique was then shown. This was followed by a slide of a post-operative urethrogram showing the constriction produced in the bulb by the plication sutures.] This is a minor surgical procedure. It can do no harm and in a large proportion of cases will help to alleviate this most distressing complaint. [March 24, 1949] Vesical Diverticula. [Abridged] By HOWARD G. HANLEY, M.D., F.R.C.S. THE subject of vesical diverticula has not been discussed at this Section for many years. In 1935, Mr. Ogier Ward gave his Presidential Address on bladder diverticulum but, apart from several specimens shown at clinico-pathological meetings, we have to go back twentysix years, to find the last time when the subject was debated (July 1923) .
Compared with such subjects as lithiasis, stricture and hydronephrosis, diverticulum of the bladder is only' a recently discovered disease, and although Pean in 1895 removed the first diverticulum from a 15-year-old girl, only 5 cases were recorded in the literature up to 1906. Since then there have been several outstanding papers on the subject and many series of cases have been recorded. The majority of the large series published have been collected from the various clinics in America and are the work of several surgeons, so that Mr. Ogier Ward's series of 53 cases published in 1938 is still one of the largest personal collections.
Unfortunately we have no agreed distinction between a very deep sacculation and a very small diverticulum, but in my own operation notes I have always recorded the depth to which a ureteric catheter would pass into the sac, and anything shallower than 2 cm. has been excluded from my 16 cases discussed here.
The comparatively recent recognition of the condition is not surprising when we remember that a diverticulum per se may cause no symptoms whatever, and has no specific syndrome, so that it is only the more modem diagnostic aids such as cystoscopy and X-rays which reveal the full extent of the pathology. AETIOLOGY The oetiology of the large true diverticulum is still in doubt, but most people believe that even if there is a congenital weakness of the bladder wall, some obstructive factor must be added before the clinical "blow-out" occurs; relief of this obstruction forms an equally important, if not the most important part of treatment.
A few diverticula have been found in women, sometimes without any evidence of obstruction, but most are to be found in men with fibrous bladder-neck obstruction or benign prostatic obstruction of the fibrotic type rather than the large adenomatous variety. Similarly the fact, recorded by several writers, that the renal function is often very good in spite of a distended bladder, may be accounted for by the low resistance to urine entering the bladder from above, and this has led Hamilton (1943) to regard the diverticular blow-out as a safety-valve mechanism. This reflux into the diverticulum can often be demonstrated during cystography. Under the fluoroscopic screen the size ofthe pouch can be seen to increase considerably when the patient is instructed to try and pass urine against a closed sphincter.
A proper understanding of this phenomenon effectively disposes of such methods of treatmnent as resecting the neck of the diverticulum so as to let it drain properly, and also explains why a suprapubic cystotomy is useless as a means of permanent relief, or even as a method of cleaning up the pouch prior to operation. It has to be washed out mechanically, it will not and cannot drain on its own.
Hwmaturia is always an anxious finding until its source is accurately localized. Carcinomatous diverticula are all too common for this heematuria to be considered lightly as due to prostatic bleeding or infection.
The classical symptom of "double micturition" referred to in all the books is a very rare phenomenon TREATMENT Some of the views on treatment are diametrically opposed. We mav safely say that any large sac which is unable to empty itself properly during micturition will require surgical treatment eventually, while any degree of urinary obstruction present must be relieved or the diverticulectomy will be a waste of time.
The reiief of the'obstruction, whether it be due to a small adenomatous prostate, a fibrous bladder neck or a urethral stricture, can be treated according to personal preference. Some surgeons, having relieved the obstruction, leave the diverticulum in situ, provided it is not too large and has not got too narrow a neck. The case can then be reviewed later to decide whether the diverticulum is causing symptoms or not. Others consider that the diverticulum and its infection should be removed before the prostate is attacked if both cannot be removed in one operation.
Some authors still advocate the resection of the narrow diverticular orifice so as to aid in its drainage. This is unsound physiology for it may be easier for the detrusor to force urine into the lax diverticulum than to raise the vesical pressure enough to start off the detrusor reflex, and so open the sphincter.
f once opened up the neck of a small 1 inch diverticulum during the operation of prostatectomy. Nearly two years later the patient returned complaining of difficulty of micturition.
He had a diverticulum as large as a billiards ball and 6 oz. of residual urine in his bladder, in spite of the absence of any bladder-neck obstruction. All his symptoms were relieved by excision of this diverticulum-which was extremely difficult and convinced me that the correct time to perform a diverticulectomy is during the first operation. The order of procedure should be diverticulectomy followed by prostatectomy, never the reverse order. Incidentally I have found that retropubic prostatectomy is perfectly straightforward after a diverticulectomy.
If one employs perurethral resection for the relief of the obstruction, the situation is altered in that the bladder has not been opened and it matters little trom the technical point of view whether the diverticulum is removed first or last.
With a clean bladder and a fit patient, a one-stage operation removing obstruction and sac together is the ideal procedure, thereby shortening the patient's convalescence. A one-stage operation, however, can be a very hazardous performance with an infected bladder, covered in hiemorrhagic exudate and phosphatic debris as they sometimes are, and I believe that the infection must always be controlled first. This is not always easy. 1 have had some success with Mr. Riches' irrigation apparatus using Suby's solution, but I have yet to find a satisfactory method of irrigating a large diverticulum itself if it has a narrow neck. All irrigation methods require a long period of catheter drainage which I do not like before prostatectomy, while a suprapubic cystotomy may clean up some of the bladder infection, but it will not help the diverticulum to drain.
While agreeing that a one-stage combined operation is the ideal, it so happens that I have only been able to do this when there was a fibrous neck type of obstruction, and these were treated by Irwin's clamp incisor which I have found most useful on such occa'-sions. I have not, as yet, had a patient fit and clean enough to stand a prostatectomy and a diverticulectomy at the one sitting.
In 1940, Thompson and his colleagues reported 96 Mayo clinic cases treated solely by perurethral resection in the first instance. They say that it is easy to perform a diverticulectomy later if necessary, but they do not state how often they had to do this in their 96 patients. They considered that their results from resection were better than from prostatectomy, having a much shorter convalescence, and although they say that diverticulectomy was rarely performed during the years covered by their review Their best results were from diverticulectomy followed by resection, but a few prostatectomies were performed.
I personally reserve resection for fibrous bladder neck and carcinomatous cases with obstruction, so that I do not consider myself a resectionist. f have treated 2 fibrous prostate cases associated with diverticula by this means-without any benefit at all-both required a subsequent diverticulectomy. I note that Mr. Ogier Ward was no more successful in 4 cases where he employed resection, so that my impression is that few, if any, urologists in this country would expect endoscopic resection alone to prove sufficient in diverticula cases.
We now come to the symptomless diverticulum, either rendered so by relief of obstruction or discovered accidentally. This is rarely referred to in the books, but I believe that unless there are serious contra-indications, an effort should be made to remove all sizable pouches with narrow necks, even if they are not causing symptoms, because of the complications they seem to develop sooner or later. I have come to this conclusion because of my own 16 cases, 2 had stones and 2 contained growths-I of which I did not detect or suspect until it had been made into a museum specimen. I feel sure that growths inside the diverticula are much more common than we imagine, and with this belief in mind I have looked through several of the more recent series of cases and find a significant percentage of growths recorded, several of which were unsuspected and only discovered during the diverticulectomy. This is a very serious argument against prostatic resection and leaving the sac in situ. Table II merely shows the percentage of neoplasms found in some ot the more recent series of diverticula. I have included the percentage of calculi found because of the fact that the two series without any recorded neoplasms also contained no stones, so that these cases appear to be singularly free from the complications which beset other patients with like pathology.
Abeshouse, in presenting 4 new cases, reviews the literature up to 1943 but had collected only 95 primary carcinomas. To my mind this low figure is explained by the fact that surgeons do not write up one or two cases of an already reported condition. They wait until they have a series so that the twos and threes go unrecorded. For example Muellner (1946), in reporting a case which had not been diagnosed before operation, showed it at a clinical meeting in Boston, and, during the subsequent discussion, those present accounted for a further twelve carcinomata not reported in the literature.1
There are no specific symptoms of a growth in a diverticulum. Htmaturia is probably common-but it is not uncommon in a simple diverticulum. Ogier Ward found htmaturia in 18 of his 53 patients but only 4 of these had a neoplasm. In Abeshouse's review (1943) of 95 cases the diagnosis was made cystoscopically on 33 occasions. It was not made until the time of operation in 42 cases, while 18 growths were only discovered at autopsy.
A correct pre-operative diagnosis was only made in 33 of 54 cases in which cystoscopy was employed.
Muellner (1946) and Pearlman (1948) have both recorded cases where the growth was not detected before removal of the diveiticulum. I have had two carcinomatous diverticula in 16 cases, one of which was unsuspected before operation; so that I will continue to remove all larger diverticula, even if symptomless, because I think they are potentially dangerous.
PROGNOSIS
When a carcinoma is associated with a diverticulum the prognosis is obviously very serious. The results of treatment in Abeshouse's collected review are very depressing. There were 61 radical operations with an operative mortality of 26%, while over 50% were dead within two years, and these were men between 50 and 65 years old, not nearly as old as the average prostatic patient. My own 2 cases were dead within four months and two years respectively; one from uraemia with local recurrence and the other from deposits, chiefly in his liver.
Although it is not suggested in the literature, I wonder whether we should not treat a 1n this present discussion 13 unrecorded cases were noted. Proceedi''s of the Royal Society of Medicine carcinomatous diverticulum by total cystectomy in the first place as if it were a carcinoma of the bladder or by radium if that is what we do for carcinoma of the bladder. A simple diverticulectomy appears to be as unsatisfactory as a partial cystectomy.
OPERATIVE TREATMENT The removal of a large diverticulum from the depths of the pelvis-matted in adhesions and fixed to the ureters-can be a very formidable procedure. Few urologists have the chance of operating on, say, 50 diverticula in a lifetime, so that the development of a routine technique is almost impossible, particularly as each case differs from the next so considerably.
Familiarity gained in doing total cystectomy cases has helped me considerably with the more recent diverticulum operations. Really good exposure with a trans-rectus incision is a great help while the advent of tubarine has made spinal antesthesia almost redundant.
A preliminary cystotomy as a means of clearing up the bladder and diverticular infection is of debatable value. PersonaUy I have found it of no help in draining the sac, while it leads to a contracted bladder, thus making the subsequent operation more difficult.
Council (1941) has devised a rubber balloon on the end of a rubber catheter which he inserts inside the sac. When distended the balloon makes the outline of the sac very much easier to define and also acts as a retractor if it is held in situ by a purse string round the orifice. Personally I have found ribbon gauze packing very efficient for this purpose-and it is puncture proof! 0 There are various methods of dealing with the sac where it cannot be removed. Rosell (1948) marsupialized a huge pouch after closing its communication with the bladder proper, and the results as shown by X-ray are quite remarkable. Barnes (1939) incised the bladder wall down to the stoma of the sac which he opened on its presenting anterior surface, thus laying the sac open. He then cauterized the mucosa, obliterated the stoma and drained both cavities to the surface separately. Ferrier (1948) has modified this slightly by irrigating the isolated sac with 10% silver nitrate solution, and continuing in gradually decreasing strengths for about twelve days. The patient died five years later trom carcinoma of the bladder, but there was no cystoscopy or autopsy.
In the surgery of diverticulum the ureter, buried deep down in the pelvis and bound to the sac, can be very difficult to define. There are many recorded instances of deliberate ligature, but these are merely mentioned in order to condemn them. However, it may be necessary to divide the ureter and reimplant it into the bladder after removal of the diverticulum. Where the ureter opens into the sac Hugh Young has devised a Y plastic operation in which the piece of mucosa containing the orifice is swung into the bladder to form part of the new bladder wall. Young also prefers the intravesical approach to all diverticula. Where possible he sucks the mucosa inside out, and by circumcising the orifice delivers it into the bladder by blunt dissection. For small sacs this is ideal, but for large ones I think it is a very difficult manoeuvre, particularly when the stoma is near the ureteric orifice, and I have seen the ureter drawn into the bladder and damaged, in spite of having a ureteric catheter in situ.
Several authors mention epididymo-orchitis as a tiresome complication of diverticulectomy, and routine vasectomy is advised by both Dees (1940) and Kimborough (1941) . I have never done a vasectomy in these cases until the prostatectomy stage but if vasectomy is to be done at all, it might as well be done as soon as possible.
Phlebitis and pyelonephritis are complications also reported but the incidence of the latter is probably much less in these days of chemotherapy, while the dangers of pelvic cellulitis should be much reduced. Each diverticulum has to be separately assessed, and no one form of operation or approach will suffice for every case. Table III is a list of my own cases showing what was done to each one. In addition to these cases, there were 5 smaller diverticula seen before prostatectomy and left alone, and 3 smallish diverticula associated with fibrous bladder-neck obstructions, also left alone. These cases were seen over a ten-year period, and, looking back on some of them, I do not think I would carry out the same procedures in all cases again. In conclusion here are some of the questions already raised. What should be done with the symptomless diverticulum? Should we attempt complete removal of the sac, or should we be satisfied with destruction of the mucosa?
If the sac and the obstruction cannot be removed together in one operation, should we remove the diverticulum first? Has a preliminary cystotomy any place?
What is the opinion concerning endoscopic resection? Is it true that carcinoma in a diverticulum is commoner than we imagine, and is the prognosis of this complication as bad as it would seem from the literature?
Mr. H. P. Winsbury-White: In my records of cases which I have done in recent times there were 32 diverticulectomy cases in a consecutive series. These occurred in the course of operations upon 266 cases for the removal of bladder-neck obstruction of various kinds. This gives an incidence ofjust over 12 % for diverticulum in obstructive states, and incidentally they show the need for cystoscopy as a preliminary to removing obstructions from the bladder neck. It is my practice to carry out this procedure as a first step in the operation session, for, if a diverticulum is left behind, it will create sepsis which will continue indefinitely, although the obstruction is removed. There is, pf course, no danger from the shallow saccules so commonly present.
It is interesting to note the different conditions which cause an impediment to the outflow from the bladder. In these 32 cases the figures are as follows: 15 simple enlargement of the prostate; 8 pure fibrous obstruction; 8 prostatic calculi; 1 malignant prostate.
In the 15 cases of simple enlargement of the prostate besides the adenomatous change in the gland an element of fibrosis was generally present. Thus, throughout the whole series of obstructions fibrosis was a dominating feature. It is hardly necessary to add that this change is generally an outstanding one with prostatic calculi. With two exceptions, the diverticula were all in the lower half of the bladder, generally on the posterior wall or floor and in the last situation they were somewhere in the vicinity of a ureteric orifice. In none of these cases did a ureter open into a diverticulum.
In 4 of the cases the sac contained a calculus, and in 2 of them there was also a stone in the bladder. In 1 of the latter cases there were actually 6 diverticula present each containing a stone.
Treatment.-I carried out two forms of treatment with this series of cases: the sac was resected either intra-or extra-vesically; in some of the cases where the sacs were multiple both forms of treatment were followed. As a general rule when the sac was 2 in. or more in depth f preferred to do an extravesical resection. The case with 6 diverticula, each of which contained a stone, showed a particularly interesting feature. Although an excellent cystoscopic view of the interior of the bladder was obtained pre-operatively, yet there was not the slightest sign of the presence of a diverticulum from this examination. The orifices of all the sacs were so constricted that they were not visible. There was no difficulty in this case in locating and excising all of the sacs with their stones intravesically; the patient made a good recovery. In another case there were 4 diverticula at the base of the bladder all' of which were too large to resect intravesically and they had to be done by the external approach. It may be imagined that in such a case as 554 Proceedings of the Royal Society of Medicine 24 this, the amount of mobilization necessary at the base of the bladder was considerable, therefore the patient suffered a good deal of shock, nevertheless he made a good recovery from the operation.
In reviewing the 32 cases as a whole it transpires that 17 were extravesical resections, and 18 intravesical resections (35 operations): the mortality for these diverticulectomies was a total of 3 cases, which works out at 9-3%. Technique ofoperation.-With either approach I would pack the diverticulum fairly tightly with ribbon gauze. On the extravesical approach, this made the sac easily palpable, and after its neck was severed from the bladder the remaining orifice in the latter was firmly stitched with interrupted catgut sutures. I was then careful to stitch a wide, corrugated rubber drain to the suture line extravesically. In the convalescence I was never in a hurry to remove this, always being certain that the temperature was settled before I attempted to shorten the drain. For the intravesical approach, after gripping the margin in two places with Aliss's forceps, a circular incision was made round the orifice of the sac and then dissection proceeded. The important part about this operation is to make no attempt to close the resulting extravesical cavity, it must be left draining freely into the bladder. The after-course was usually eminently satisfactory.
The question as to when the sac should be removed in relation to the removal of the bladder-neck obstruction has always been a perplexing one, but my figures are as follows:
In 11 cases the sac and the bladder-neck obstruction were removed in one stage, i.e. at the same operation. There was no death from this series. In 17 cases the diverticulum was removed at the first stage of a two-stage procedure, that is to say the bladder-neck obstruction was removed at the second operation. There were 2 deaths in this series. 4 were done at the second stage of a two-stage procedure, that is to say the bladder was merely drained at the first stage and at the second both the diverticulum and bladder-neck obstruction were removed. I had 1 death from this series.
Mr. E. W. Riches considered that the removal of the diverticulum and the prostate by a single-stage operation was the ideal and was possible in many cases. If circumstances made a two-stage operation necessary the diverticulum should be removed first and the bladder drained, unless the prostate was suitable for endoscopic resection when this could be done as the first stage. The secondary removal of a diverticulum some time after prostatectomy could be a difficult procedure; he showed a slide of one case where this had been necessary owing to persistence of infection and a fistula. The main advantage of cystoscopy before prostatectomy was the discovery of a diverticulum; any large sac should be removed or persistent sepsis must be expected. It was always an advantage to pass a catheter into the ureter before diverticulectomy and leave it in position during the operation.
He had seen 2 cases of maligrtant and 1 of benign growth in a diverticulum; malignant growths soon became inoperable because of fixation to the pelvic wall.
Mr. Ogier Ward said that he wished particularly to support Mr. Hanley in his statements concerning treatment. If a diverticulum were sufficiently important to require operative treatment then in almost every case it was necessary, not only to excise the sac, but also to treat the obstruction, at whatever site it existed, which had given rise to back pressure. As the sac has no contractile power, the operation of incising the orifice in the hope that this would give drainage was in his opinion a useless procedure. In most cases he performed diverticulectomy by cutting around the orifice through the opened bladder and drawing the sac into the bladder as it was freed by dissection; in a few instances he made a lateral incision in the bladder wall and continued this around the.orifice of the sac.
If, as was so often the case, the obstructive factor was stenosis of the col vesicae he usually treated this by perurethral resection about two weeks after the diverticulectomy.
Mr. J. H. Carver raised the question of dealing with retro-trigonal diverticula and wondered if any members of the Section had experience of the transperitoneal approach recommended by Puigvert of Barcelona.
Mr. L. N. Pyrah: The best operation for diverticulum of the bladder is an extravesical removal of the diverticulum and this is normally possible for large and medium-sized diverticula. In the days before infection could be largely controlled by the use of the sulphonamides and penicillin, the recovery of the patient following the removal of a suppurating diverticulum of the bladder by the transvesical method was not infrequently jeopardized because of wound infection; necrotic extravesical fat and free discharge of pus were not uncommon. If, on the other hand, the diverticulum is removed without opening the bladder, the wound will heal by first intention.
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The operation is done with the bladder moderately distended with saline. A long suprapubic incision is made separating the recti. The bladder is mobilised by stripping the peritoneum from the superior and posterior surfaces ofthe bladder and from the diverticulum; the latter can be recognized by the existence of a sulcus between it and the bladder. The diverticulum is often very adherent to the lateral pelvic wall but it can be gradually raised out of the pelvis and its deeper aspect exposed. The ureter must be identified and dissected from the wall of the diverticulum. The diverticulum is attached by dense adhesions to the bladder over a wide surface, far wider, in fact, than the size of the opening of the diverticulum would indicate; these adherent surfaces must be dissected apart until the diverticulum is connected to the bladder only by its neck. The diverticulum having been delivered completely out of the wound, the fibrous tissue round the neck is carefully divided until it is attached to the bladder by a narrow tube of mucous membrane. The mucosa is gently crushed with a crushing clamp and ligatured in two places, and the diverticulum cut away between the ligatures. The muscle of the bladder wall is drawn over the ligatured stump of the diverticulum by a number of interrupted catgut stitches or by a purse-string suture, just as an appendix stump is buried in the wall of the caecum; a second layer of interrupted or continuous catgut stitches completes the operation. The abdominal wound is closed, leaving a small drainage tube down to the site of the diverticulum. An indwelling catheter is retained in the urethra for ten days.
Mr. Ashton Miller: I first came across the operation Mr. Pyrah has just described in a Hungarian journal (Acta Urol., 1948, 2, 15) . It is essential that the neck of the diverticulum be displayed by dividing the thickened pelvic fascia covering both diverticulum and bladder before the purse-string suture is inserted. In this case the stone weighed 2 lb. 2 oz., and was wedged in the bony pelvis. It could not have been removed with traction forceps without damaging the internal iliac vessels. The excitement when Mr. Vernon delivered the whole calculus from the pouch must have been intense, but his technique was equally effective. It consisted in the production of multiple fractures in the stone with a hammer and chisel, and its removal piecemeal.
The appearance of the X-ray picture resembled the head of a full-term foetus in utero. The picture and the fragments of stone were presented to the museum of the Royal College of Surgeons.
The President (Mr. Terence Millin), in summing up, said that Mr. Hanley had emphasized one point, perhaps but little appreciated, namely the high incidence of malignancy within these vesical pouches. Mr. Millin had personally seen 7 cases of such malignancy within the past two years. For this reason he preferred the extravesical type of operation. He endorsed most whole-heartedly the operation described by Mr. Pyrah and, in fact, used it almost exclusively. Where the bladder-neck obstruction was of the median bar type he employed a transurethral resection; where an adenomatous prostate was associated, he carried out a retropubic enucleation, usually at the same time as the diverticulectomy. In certain cases where an adenomatous prostate required intervention and where a relatively small diverticulum was present, he carried out a retropubic enucleation, leaving the diverticulum. If later increase in the size of the pouch or persistent infection seemed to demand a diverticulectomy this could be readily carried out without the well-known disadvantage of such an operation following a transvesical prostatectomy.
